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TECHNOLOGY CENTER R3700 

Sir: 

The undersigned, Matsutnro MIYAMOTO , is one of the applicants in the 
above-identified U.S. patent application and herein declares: 

1. That I graduated from the National Defense Academy in Japan and majored in 
mechanical engineering. 

That I have been employed for fourteen years in I'.bara Corporation, which is located 
in 11-1, Haneda Asah>cho, Ohta-ku, Tokyo, 144-8510, Japan. As an engineer, I have been 
involved in developing turbo-molecular pumps for thirteen years. 

2. Necessity of the present invention 

The present invention relates to a turbo-molecular pump which rotates at a high speed, 
and an object of the present Invention is to provide a turbo-molecular pump which can 

1 



t ,- ■ • w >■ V ^t-^v.. - - TOOT- 

U.S. AppJn. Ser. No .09/473,137 
Attorney Docket No. : 99 1 5 1 7 

ensure safety when an abnormal torque is generated and transmitted from the rotor to the 
Stator. 

Attached is the technical document "Development of a Large Capacity 
Turbomolecular Pump (Ebara Review No. 196 Excerption)" written by the Inventor and 
related to the development of a product to which the present inventio n is applied. 

As shown in the attached data, the conventional turbo^moleciUar pump faces a 
technical problem In that sin abnormal torque may be generated and transmitted from the 
rotor to the stator. 

When such an abnormal torque is generated and transmitted from the rotor to the 
stator, not only the pump casing and the stator are adversely affected, but pipes connecting to 
devices outside of the pump may also be adversely affected, such as being damaged or 
fractured. 

Generally, in a semi-conductor manufacturing equipment, turbo-molecular pump is 
used to process gases* which gases can be harmful once they come in contact with people. 
Any damage or fracture of the pump and components can be dangerous because processing 
gases may be released to the environment. 

In addition, such damage or fracture of the pump and related components may cause 
a leak to the sealed environment of the semi-conductor manufacturing equipment under 
vacuum and may cause damage to the equipment and products under manufacture. 

Furthermore, any damage and fracture at a place where the turbo-molecular pump is 
attached to the equipment may cause the pump body to full off from the equipment, resulting 
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in damage to nearby properties and bystanders. 

On the other hand, the sire of the semi-conductor manufacturing equipment has been 
under strong market demand to be downed, thus further shrinking the amount of 
adequate space for the turbo-molecular pump to be installed. 

There is a perpetual problem in that the larger th<: pomp scale becomes, the stronger 
the market is for downswing and the smaller the amount of adequate space for instaUatibn. 
Therefore, there is an ever increasing need to mcorpors.te greater safety features into the 
pumps, 

As the pump scale becomes larger, the rotational energy of the rotor increases and an 
abnormal torque onee being generated becomes larger. 

With this background, the safety measures desenbed in the present invention have 
been strongly desired in the marketplace, 

3. Summary of the present invention/Solution that the present invention might 
provide 

The following is the process through which the Inventor tackled the abovcraentioned 
issues, or how to establish the safety measure to minimize the effect of an abnormal torque 
which is generated and transmitted from the rotor to the stator of the turbo-molecular pump. 

As one of many safety measures, the Inventor originated a method to reduce the 
torque generated and transmitted from the rotor to the stator, wherein the stator rotates 
inside the pump casing. As the stator rotation consumes the rotor's rotational energy, torque 
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generated by the rotor is decreased. 

The Inventor made an assumption that setting tho stator free from the pump casing 
first is necessary to rotate the stator; thus, the Inventor invented the constriction releasing 
structure. 

To rotate the stator after releasing constriction, the Inventor made an assumption that 
it would be effective to reduce friction between the pump casing and the stator as much as 
possible. 

However, as written in the attached document, the impact force to the stator upon the 
rotor breakdown is quite large and can become a momentary and excessive impact force. 

Thus, even if the structure is modified from the aspect of the stator rotation against 
the pump casing, the large impact force can generate a large frictional force between the 
pump casing and the stator and eventually disturbs the stator rotation. The Inventor has 
found this fact through repeated performance, of basic tes ts. 

4. Significance of the clearance in the present invention 

Based on a basic idea that friction is a phenomenon caused by having an object being 
in contact with another object, the Inventor defined a sta te in which objects do not come in 
contact with each other as an ultimate non-friction state, Then, the Inventor originated an 
idea to create a clearance between the pump casing and the stator where no objects are in 
contact with one another. 

In Addition, the Inventor made an assumption that the clearance would be effective to 
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prevent the momentary and excessive impact force from being transmitted from the stator to 
the pump casing. 

The Inventor also assumed that the clearance would become an effective space to 
release constriction in the constriction releasing structure. 

Next, to determine the optimal sue of the clearance, the Inventor originated a concept 
of an impact absorbing structure, which structure absorbs impact force, wherein the 
clearance between the pump casing and the stator can lie maintained even when such an 
excessive impact force is received upon a rotor breakdown, tints minimizing transmission of 
the impact, and decreasing friction as much as possible. 

Also, the clearance and adopting a part of the roiational system of the stator to the 
pump casing have ensured that the stator would rotate against the pomp casing. 

As described above, the initial purpose to reduce the generated torque from the rotor 
to the stator by rotating the stator inside of the pump casing has been accomplished by 
inventing the clearance between f:he pump casing and the stator. 

Thus, the clearance created in the present invention is fundamentally significant and 
groundbreaking. 

5, Comparison with prior arts 

As described above, the clearance in the present invention is fundamentally different 
from those described in the prior art. Details will be described below. 
Prior art example I. German Patent 2,214,702 
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Prior art example 2. German Patent 3,402,«49 
Clearances described in both prior art examples are created for the necessity of the 
manufacturing process a n d cost reduction by not being concerned with,uac^ 
Prior art example 3. Deters 4,797,062 
A France described in this example is created for pr^eh4 heat tra^ion 
caused by being in contact with each otker, 

Thus, all clearances in the examples described above are created from the static point 
of view, focusing 03 the structure. 

In contrast, the clearance of the present invention is created by the dynamic point of 
view of focusing on the impact and Actional forces being generated and transmitted from the 
rotor, which rotates at a high speed, to the stator upon an abnormal torque generation. That 
is, the clearance in the present invention is different in nature from the clearances provided in 
the prior art examples. 

Although both the present invention and the prior art examples have a clearance 
between the pump casing and the stator, creation of the clearance in the present invention 
comes from paying attention to behaviors of each component and parts inside of the pump 
casing when an abnormal torque Is generated and transmitted from the rotor to the stator. 

In other words, the clearance in the present invention is intended to reduce the impact 
and frictional forces, which are transmitted regardless of whether the stator is in contact with 
the pump casing or not, and eventually to reduce the impa :t force and torque transmission to 
the pump casing upon rotor failure, and its effect is more properly and securely appreciated 
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by the stater's constriction releasing structure and rotational system, The clearance should 
be distinguished from those described in other prior arts. 

In the prior art examples, when an abnormal torque is generated and transmitted 
from the rotor to the stater, a part of the clearance between the pump casing and/t^ $^ 
surely and immediately lost, causing the stator tos come in contact with the, pump casing, 
stopping the stator rotation against the pump casing, thus transmitting an excessive torque 
caused by the impact and frictional forces to the pun.p casing, eventually damaging or 
fracturing not only the pump casing itself but also any pipes connecting to any equipment 
outside of the pump. 

In addition, the prior art examples have no description about the purpose set in the 
present invention, that is, to reduce the impact force an.l torque transmission to the pump 
casing when an abnormal torque b generated and transmitted from the rotor to the stator; 
therefore, it is obvious that they do not teach or suggest tie present invention. 
Related art example 4; Japanese Patent 59-153,988 

This prior art is related to an ''installation device" for a vacuum rotational machine 
(embodiment: turbo-molccutar pump), not a turbo-molecular pump itself equipped with an 
exhaustion function. 

Actually, Fig. 2 shows that the vacuum rotational machines 14 (embodiment: 
turbo-molecular pnmp 30) are connected so that the eilmust paths are aligned in series, and 
are installed inside of the installing housing 10. 

The suction pipe 50, which is connected to these multiple vacuum rotational machines 
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14 and the vacuum container 5 to be evacuated and located outside, is led to the suction 
chamber 42 formed in the upper lid 12 of the installing housing 10. 

Similarly, the exhaust pipe 51, which communicates with the exhaust chamber 46 
formed in the upper lid 12 of the installing hourfujs 10, fa ^S^£^ : ym0 
machines, such as a roughing pump, equivalent to reference nu^^ 

The exhaust path from suction to exhaustion comprises only the upper Kd 12 a nd the 
vacuum rotational machines 14, and does not exist in a spuce which is formed by the inside of 
the iuslaffing housing 10 and the outside of the vacuum rotational machines 14 and is pointed 
out by the Examiner. 

This space is evacuated through the exhaust pipe 22 by another pump (negative 
pressure source), which is different from the above exhaust path, and the space is maintained 
at the negative pressure, 

According to this structure, the installing housing 10 is not capable of functioning as 
a vacuum pump, and does not have any exhaust path Which allows the interior space or the 
installing housing 10 to be exhausted by itself 

In this prior art example, the vacuum pump or tur bo-molecular pump is definitely the 
vacuum rotational machine 14 installed in the installing bousing 10. 

In addition, the pump casing of this vacuum rotational machine is shown by reference 
numeral 25. 

Also, the stator of this vacuum rotational machine is shown by reference numeral 31. 
Therefore, this prior art example does not disclose a clearance between the pump 
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Mstog m ft. Mr, but dhdfM a space brtw*. «. i^ufag k(lluillg ,„„ t „ ( purap 
casing 25. 

Ip contrast, the present invention has an object to reduce the impact force and the 
torque transmission to the pump "sing when an at-uormal torque ^^m^ 
transmuted from the rotor to the stator, Md h-^^-^^^ '^ 
accomplished only inside the pump body v^^y*^-* cle^nte bettveen 
the pump casing and the stator; thus, the clearance of the present invention i 5 intrinsically 
different from those of the prior art. 

Related art example 5. Japanese Patent 6-40954 

Japanese patent 6-40954 (JP6409S4) discloses that stator (3b) of a spiral groove 
vacuum pump section (3) is provided slid ably i„ a circumferential direction in housing (1) to 
solve a problem C described hereinbclow under condition i A and B (quoted from JP640954 
(which corresponds to JP1 -113191) and translated into English). 

Conditions 

(A) "According to a spiral groove vacuum pump, in view of its discharge principle, a 
clearance between an outer surface of a rotor and an inner surface of a stator is generally 
extremely narrow such as from 0-2 to 1.0 mm at a minimum portion thereoC" 

(B) "Further, mass of the rotor can reach several limes as much as that of a rotor of 
a turbo-molecular pump having the same outer diameter and is rotated at high speed at 
several ten thousands rotations per minute." 

Problem 
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(C) "However, according to the conventional spiral groove vacuum pump, as 
Scribed above, stator (d) is feed fa, housing (a), fa the worst case in which foreign matter, 
are entrapped in the clearance or byproducts are deposited in an? clearance by CVB process 
or the like, there is a concern in which the rotor can be ihstaflta^o^ly ioc^d In a 
steady^state rotation at several ten thousands rotations per minute; Also^ in the case of 
instantaneous locking, kinetic energy provided to the rotor constituting a high-speed rotating 
body having a large mass can become a torsional force applied to^ 
destroy the housing along with tlie stator." 

To the contrary, in the present invention, (i) "a clearance is formed between said 
stator and said casing portion, 1 * (ii) "so that, when an abnormal torque is applied from said 
rotor to said stator, at least a part of said stator is aUowed to rotate," Note that "said stator" 
corresponds to stator (3b) and "said casing portion" correaponds to housing (I) in JP6-409S4. 
Thus, in the aspect of (i), the present invention is fundamentally different from JP6-40954. 

The Examiner points out "fitting clearance near 5 formed between the stator 3b and 
casing portion 2"; however, JP6-40954 does not disclose such a "fitting clearance." 

In JP6-40954, stator (3b) is supported by an apper ridge (Ic) and a lower ridge (Id) 
of a tube-shaped supporting body (la) constituting a portion of housing (1) slidably io a 
circumferential direction via sliding members (6a) and (6t) at an upper end face and a lower 
end face thereof. There is no "unnumbered fitting clearance near 5" between the stator (3b) 
and the casing portion (2). Although the Examiner regards the casing portion in JP6-40954 
as reference numeral 2, reference numeral 2 represents a t oxbo-molecular pump section. The 
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«*» P.r «f ft, inv««, B ^ „ ^ (1) „ f ^ 

so ft* wh„ ,„ , pp) . , ^^^j^&l; 

partofsaid stator is allowed to rotate." 

™ t> "" int ' P " rt ' *»* «"«P°«" » * -ftr of tte pre*,, tav^ 

.ecMon, comprising , *W«™m (3.) of » rotor (4) „ a „ cy , a()rira| 
spiral groove p,) wWl „ v«y OT ,ll (5). Ahhougb tbe p, B , , 

of the Office Actioa, M fte fa* c«i»g 3 s<lrr o»„ d „ m ststw> ^ , smal . fltting 
dww. h**, ft, ta* CMing , od ttre Msing ^ ^ . s no sucfc smaa ^ 
clearance in JP6-40954. 

The purpose of JP(h»0954 is to avoid * pomp operation faiiure due to foreign matters 
or byproducts entering into a very small clearance formed between rotor (4) and stator (3b). 
No clearance is formed between housing (1) and stator (3b) in JPM09S4. Specifically, when 
the problems described above occur, stator (3b) is allowed to rotate by such a structure that 
stator (3b) is supported by the upper ridge (U) and the louver ridge (Id) of the tube-shaped 
supporting body (la) slidably in a circumferential direction via sliding members (6a) and 
(6b). 

Thus, JP6-40954 does not disclose that when an abnormal torque is applied from the 
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rotor to the after, there is any dearance that would pr^nt the abnormal torque from being 

transmitted to the pump casing. 

In JP.U0954, aiding member, («.) md (lib) „re provided ,„ mke rotliU , n of ^ 
(3b) easier. These sliding member, <„.) a „d <«b) „„ located on ^ iBd „„„,,„, e „ d 
surface, of stator 0b) s „ that tbey „ 6 hd d .f ainst th. to,, .nd botton. ridges <lc, , ttd „ S f 
the t»b,-slu,p.d support body (la) Mid, c<liistttutes „ psrt if the hollsulg . ^ 
JPW0954 neither discloses nor suggests any clearance all vrnlcl. is intended w create an 
.Minute fWction.fr., state "wktr. no objects are in contact with each oth er» and to «preve„t 
the force from being transmitted.'* 

Accordingly, the present invention distinguishes over JP6-40954. 

The undersigned deciiro that all statements made herein of his/her own knowledge 
nre true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of 
the United States Code alio that willful false statements m ay jeopardize the validity of the 
application or any patent issued thereon. 



Signed this firth dav of Apt-: I 



2003 



Matsutaro MIYAMOTO 
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